Abstract
Throughout the paper all spaces are metric and all mappings are continuous. A continuum means a compact connected space. If points a and b of a continuum X are such that no proper subcontinuum of X contains both a and b, then X is said to be irreducible from a to b (or irreducible between a and b). A continuum is said to be irreducible if it is irreducible between a pair of its points. If a continuum X is irreducible from a point a E X to some other point of X, then a is called a point of irreducibility of X. An irreducible continuum from a to b will be denoted by I(a, b).
A proper subcontinuum S of a continuum X is called a terminal continuum in X provided whenever P and Q are proper subcontinua of X having union equal to X such that both P and Q meet S it follows that either X = P u S or X = Q u S.
This concept, introduced in [1, Definition 1.1, p. 7), should not be confused with other ones, known under the same name (see [1, pp. 35 and 39] for a more detailed discussion).
If S is terminal in IuS for every irreducible subcontinuum I in X such that Theorem 1 (Owens) . For each proper subcontinuum Sofa continuum X the following three conditions are equivalent: (a) Sis an extremal continuum in X;
(b) S is a point of irreducibility of each irreducible subcontinuum of X IS that contains S;
(c) each irreducible subcontinuum of X which meets S has a point of irreducibility inS.
Let a surjective mapping f: X~ Y of a continuum X be given. The aim of this paper is to discuss various conditions, concerning the domain X and/ or the mapping f under which the concept of an extremal continuum is preserved, i.e., under which the image of an extremal continuum in the domain is an extremal continuum in the range. We begin with the following theorem. 
(1) is an irreducible subcontinuum of X. Then f(S) is an extremal continuum in Y.
Proof. According to characterization Theorem 1 (c) of extremal continua it is enough to prove that if an irreducible continuum meets f(S), then it has a point of irreducibility inf(S). So let a subcontinuum 1 of Y be irreducible and let 1 nf(S)"" 0. By (b) the setf-
1
(1) is an irreducible subcontinuum of X, and we havef-1 (1)n S ~ 0. Since the continuum S is extremal in X by assumption, and since f- 1 (1) is irreducible, it follows from Theorem l(c) that f- 1 (1) has a point of irreducibility, say p, inS. By (a) the imagef(f-1 (1))=1 is an irreducible continuum havingf(p) as a point of irreducibility which surely belongs to f(S). The proof is complete. D As a consequence of Theorem 2 we get the following result. 
Corollary 5. Let a surjective mapping f: X~ Y satisfy the two conditions: (a) for each subcontinuum I of X which is irreducible from a point p EX to some other point of X its imagef(I) is irreduciblefromf(p) to some point of Y;
(b) for each irreducible subcontinuum J of Y the inverse imagef-1 (1) is an irreducible subcontinuum of X. Then
if S is an extremal continuum in X, then f( S) is an extremal continuum in Y.
Now consequences of Corollary 5 will be presented. We will start with some conditions that imply assumption (a), and next we will discuss other ones that are related to (b). Since condition (a) is connected with quasi-monotone mappings, some known results concerning these and other related mappings of continua will be needed. We recall definitions of the mappings first.
A mapping f: X~ Y between continua X and Y is said to be: -quasi-monotone provided that for each subcontinuum K of Y with nonempty interior the inverse image f-1 (K) has finitely many components each of which is mapped onto K;
-monotone provided that for each subcontinuum K of Y the inverse image f-
-confluent provided that for each subcontinuum K of Y and for each component
-hereditarily monotone (hereditarily confluent) provided that for each subcontinuum C of X the partial mappingfl C: C ~ f( C) is monotone (confluent, respectively); (p ), y ) ) is a continuum by (a) and since pEf-1 (/(f(p),y) ) for each yE K, we see thatf- A continuum X is said to be unicoherent provided the intersection of any two its subcontinua whose union is X is connected. It is said to be hereditarily unicoherent provided each of its subcontinua is unicoherent; equivalently, if the intersection of any two its subcontinua is connected. Recall the following characterization of hereditarily unicoherent continua (see [4, (6.10 
), p. 53]).
Proposition 16 (Mackowiak) . A continuum X is hereditarily unicoherent if and only if each monotone mapping defined on X is hereditarily monotone.
Since Corollary 14(a) implies monotonicity off and since monotonicity off is equivalent to hereditary monotonicity off if the domain continuum X is hereditarily unicoherent by Proposition 16, we have the following consequence of Corollary 12. 
We close the paper considering arcwise connected and hereditarily arcwise connected continua. A continuum is said to be arcwise connected if each two its points can be joined by an arc contained in the continuum. A continuum all of whose subcontinua are arcwise connected is said to be hereditarily arcwise connected. The following characterization of these continua is well known and easy to verify. 
